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(54) FLUSH TOILET

(57) A flush toilet is provided with a toilet main unit and a functional unit. The toilet main unit has a toilet bowl and
an upper surface portion 16 on which a recessed portion is formed. The functional unit is provided on the rear side of
the toilet bowl and offers a function different from a function for washing the toilet bowl. The functional unit is able to
move between an entering position where at least a portion of the functional unit is located inside the recessed portion
and a retreating position where the entire functional unit is located outside the recessed portion.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to flush toilets and
particularly to flush toilets provided with a functional unit.

[BACKGROUND ART]

[0002] Flush toilets are known that are provided with
a functional unit in which devices such as a private part
washing device are unitized. This functional unit is usu-
ally mounted on an upper surface portion of a toilet main
unit. Therefore, flush toilets provided with a functional
unit are disadvantageous in that the flush toilets are tall.
[0003] Patent document No. 1 suggests a flush toilet
where a recessed portion is provided at the upper surface
portion of a toilet main unit and a portion of a functional
unit is put in the recessed portion. In this flush toilet, the
height of the flush toilet can be relatively reduced.
[0004] [Patent Document No. 1] Japanese Patent Ap-
plication Publication No. 2010-196375

[DISCLOSURE OF THE INVENTION]

[PROBLEM TO BE SOLVED BY THE INVENTION]

[0005] The above-described flush toilet has a disad-
vantage in that, although the height thereof can be rela-
tively reduced, it is difficult to clean the recessed portion.
[0006] In this background, a purpose of the present
invention is to provide a flush toilet that is easy to be
cleaned while having a relatively reduced height.

[MEANS TO SOLVE THE PROBLEM]

[0007] To solve the problem above, a flush toilet ac-
cording to one embodiment of the present invention is
provided with: a toilet main unit having a toilet bowl and
an upper surface portion on which a recessed portion is
formed; and a functional unit that is provided on the rear
side of the toilet bowl and offers a function different from
a function for washing the toilet bowl. The functional unit
is able to move between an entering position where at
least a portion of the functional unit is located inside the
recessed portion and a retreating position where the en-
tire functional unit is located outside the recessed portion.
[0008] Optional combinations of the aforementioned
constituting elements, and implementations of the inven-
tion in the form of methods, systems, etc., may also be
practiced as additional modes of the present invention.

[ADVANTAGE OF THE INVENTION]

[0009] According to the present invention, a flush toilet
that is easy to be cleaned while having a relatively re-
duced height can be provided.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0010]

Figs. 1A and 1B are perspective views of a flush toilet
according to a first embodiment;
Fig. 2 is a cross sectional view of a flush toilet ac-
cording to the first embodiment;
Fig. 3 is a perspective view of a toilet main unit of
Figs. 1;
Fig. 4 is a top view of the toilet main unit of Figs. 1;
Figs. 5A and 5B are perspective views of a functional
unit of Figs. 1 viewed from the lower front side;
Figs. 6A and 6B are front views showing a recessed
portion and the surroundings thereof;
Figs. 7A and 7B are cross sectional views showing
the recessed portion and the surroundings thereof;
Fig. 8 is a perspective view of a flush toilet according
to a second embodiment;
Fig. 9 is a perspective view of a toilet main unit of
Fig. 8; and
Fig. 10 is a front view showing a recessed portion of
a toilet main unit of a flush toilet according to an ex-
emplary variation and the surroundings thereof.

[MODE FOR CARRYING OUT THE INVENTION]

[0011] The same or equivalent constituting elements
and members illustrated in each drawing shall be denot-
ed by the same reference numerals, and duplicative ex-
planations will be omitted appropriately. The dimension
of members in the drawings shall be enlarged or reduced
as appropriate to facilitate understanding. Some of the
members not important for describing the embodiments
are omitted from each drawing.

(First embodiment)

[0012] Figs. 1A and 1B are perspective views of a flush
toilet 100 according to a first embodiment. Fig. 1A shows
a state where a functional unit 12 and a cover 13 are not
uplifted, and Fig. 1B shows a state where the functional
unit 12 and the cover 13 are uplifted. Fig. 2 is a cross
sectional view of the flush toilet 100. Fig. 2 shows a state
where the functional unit 12 is not uplifted. Figs. 1A and
1B and Fig. 2 show a state where a toilet seat, a toilet
seat cover, a cover that covers the functional unit 12, and
the like are removed. In Fig. 2, the display of the cover
13 is omitted.
[0013] The flush toilet 100 is a Western style flush toilet
and is provided with a toilet main unit 10, a functional unit
12, and a cover 13. In the following, front, back, left, and
right directions are those directions viewed from a user
sitting on the flush toilet 100 in a regular posture.
[0014] The toilet main unit 10 is formed of a ceramic
material. The toilet main unit 10 may be formed of a resin
material or other materials. The toilet main unit 10 in-
cludes a toilet bowl 14, an upper surface portion 16, a
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toilet drainage channel 18, and an outer circumferential
wall portion 20. The toilet bowl 14 is an approximately
funnel-shaped member and receives waste. The inner
circumferential edge of an upper portion of the toilet bowl
14 forms a lower surface 16a of the upper surface portion
16 and also a water passage 15 for creating a swirling
flow.
[0015] One end of the toilet drainage channel 18 leads
to an outlet port 14a of the toilet bowl 14, and the other
end of the toilet drainage channel 18 leads to a drainpipe
(not shown) . When washing water is supplied to the toilet
bowl 14, waste flows inside the toilet drainage channel
18 along with the washing water and is discharged from
the toilet drainage channel 18 to the drainpipe. The outer
circumferential wall portion 20 surrounds the outer cir-
cumference side of the toilet bowl 14 and the toilet drain-
age channel 18 in a concealing manner.
[0016] The upper surface portion 16 is connected to
the upper end peripheral edge of the toilet bowl 14. The
upper surface portion 16 has an opening portion 40 hav-
ing an approximately elliptic shape that is slightly smaller
than the shape of the upper end peripheral edge of the
toilet bowl 14. An upper surface 16b of the upper surface
portion 16 located at an upper part of the toilet bowl 14
is formed flat, and this opening portion 40 functions as a
contact surface with which a toilet seat (not shown)
comes into contact when the toilet seat is closed. The
upper surface 16b of the upper surface portion 16 func-
tions as a placement surface on which the functional unit
12 is placed. Further, the upper surface portion 16 in-
cludes a hollow portion 46 inside the upper surface por-
tion 16.
[0017] The functional unit 12 is provided on an upper
portion of the toilet bowl 14 on the rear side while a portion
of the functional unit 12 is placed on the upper surface
portion 16. The functional unit 12 is an electrical compo-
nent that is used while being attached to the toilet main
unit 10 and is a set of a plurality of devices that each offer
a function that is different from a function for washing the
toilet bowl 14. In the present embodiment, the functional
unit 12 includes a private part washing device 34 for
washing a private part, a drying device 36 for drying one’s
buttocks, and a deodorizing device 38 for deodorizing
odors produced in the toilet bowl 14. The drying device
36, the private part washing device 34, and the deodor-
izing device 38 are lined up in this order in the lateral
direction from the right side.
[0018] The cover 13 is installed on the rear side of the
toilet main unit 10. The cover 13 covers the rear side of
the toilet main unit 10 and ensures the design of the flush
toilet 100.
[0019] The functional unit 12 and the cover 13 are up-
lifted by a lifting and lowering mechanism (not shown) .
More specifically, the functional unit 12 and the cover 13
move up and down between a lowered position (the po-
sition shown in Fig. 1A) where at least a portion of the
functional unit 12 is placed on the upper surface portion
16 and a raised position (the position shown in Fig. 1B)

where the functional unit 12 is not placed on the upper
surface portion 16. By raising the functional unit 12 to the
raised position, a space for hand insertion can be created
between the functional unit 12 and the upper surface por-
tion 16. A user can insert his/her hand through this space
to wipe the rear side of the upper surface portion 16. The
functional unit 12 and the cover 13 may be moved up
and down by being lifted up by a user with his/her hands.
[0020] Fig. 3 is a perspective view of the toilet main
unit 10. Fig. 4 is a top view of the toilet main unit 10. On
the rear side of the upper surface portion 16, a recessed
portion 22, which is recessed in the downward direction,
is formed. The recessed portion 22 is particularly formed
at a position avoiding a water passage 44 for supplying
washing water to the toilet bowl 14 from a water supply
source such as a water pipe or the like or a washing water
tank (both not shown). Also, the recessed portion 22 is
formed at a position avoiding an area over the hollow
portion 46. Put another way, the hollow portion 46 is
formed at a position avoiding an area under the recessed
portion 22. In the present embodiment, the recessed por-
tion 22 is provided above a rear end portion of the toilet
bowl 14, and the hollow portion 46 does not exist under
the recessed portion 22, in other words, between the re-
cessed portion 22 and the toilet bowl 14. More specifi-
cally, the hollow portion 46 does not exist or is not present
between a flat bottom surface 28 (described later) of the
recessed portion 22 and the toilet bowl 14.
[0021] The recessed portion 22 is recessed to be lower
than the upper surface portion 16 on the front and the
side of the toilet bowl 14. The recessed portion 22 is
formed to be larger than a projecting portion 12a, which
is describe later, so as to house the projecting portion
12a. The recessed portion 22 extends along the opening
portion 40 in the present embodiment. In other words,
the recessed portion 22 slightly curves along the opening
portion 40 in a planar view. Also, the recessed portion
22 is formed such that the front side of the recessed por-
tion 22 faces the opening portion 40 in the present em-
bodiment. In other words, the recessed portion 22 com-
municates with the opening portion 40. It can be also
considered that the entire front surface in the peripheral
surface of the recessed portion 22 is open. Also, the re-
cessed portion 22 has a reverse trapezoidal shape in the
front view in the present embodiment.
[0022] The recessed portion 22 has a first side surface
(right side surface) 24, a second side surface (left side
surface) 26, a bottom surface 28, and a back surface 30.
The bottom surface 28 is flat and has a shape that is
longer in the lateral direction than in the longitudinal di-
rection (i.e., the depth direction). The bottom surface 28
is formed, for example, such that the length in the lateral
direction becomes two or more times the length in the
depth direction. The bottom surface 28 may be formed,
for example, such that the length in the lateral direction
becomes longer than the width of the toilet drainage
channel 18 in the lateral direction. The bottom surface
28 maybe formed, for example, such that the length in
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the lateral direction becomes longer than half the maxi-
mum width of the opening portion 40 in the lateral direc-
tion.
[0023] The first side surface 24 and the second side
surface 26 are provided to be spaced apart from each
other in the lateral direction and face the projecting por-
tion 12a, which is described later, in the lateral direction.
The first side surface 24 and the second side surface 26
are inclined to become closer to be each other toward
the lower side, and the respective upper ends thereof are
connected to the upper surface of the upper surface por-
tion 16 while the respective lower ends thereof are con-
nected to the bottom surface 28. The first side surface
24 and the second side surface 26 are formed to be flat
and relatively gentle inclined surfaces. Preferably, the
first side surface 24 and the second side surface 26 are
formed to form an angle of 45 degrees or less with the
bottom surface 28. In the present embodiment, since the
bottom surface 28 is approximately parallel with a hori-
zontal plane, the first side surface 24 and the second
side surface 26 are formed to form an angle of 45 degrees
or less with the horizontal plane.
[0024] The back surface 30 is formed to form an angle
of 45 degrees to 90 degrees with the bottom surface 28.
In the present embodiment, since the bottom surface 28
is approximately parallel with the horizontal plane as de-
scribed above, the back surface 30 is formed to form an
angle of 45 degrees to 90 degrees with the horizontal
plane. In the present embodiment, the back surface 30
is formed to substantially intersect with the bottom sur-
face 28.
[0025] The back surface 30 has the shape of a rear
end portion of the opening portion 40 that has been offset.
More specifically, the back surface 30 is curved to form
a convex shape on the rear side. When forming the toilet
main unit 10 from a ceramic material, an excess ceramic
material is discharged in order to create the hollow portion
46 in the upper surface portion 16 or the like. In the
present embodiment, the excess ceramic material is dis-
charged from the front side by lifting the rear side of the
toilet main unit 10. Since the back surface 30 is curved
to form a convex shape on the rear side as described
above, the ceramic material does not remain on the rear
side of the back surface 30.
[0026] Figs. 5A and 5B are perspective views of the
functional unit 12 viewed from the lower side. The flush
toilet 100 is further provided with a long and thin elastic
member 32. Fig. 5A shows a state where the elastic mem-
ber 32 is fixed to the functional unit 12, and Fig. 5B shows
a state where the elastic member 32 has been removed.
The functional unit 12 further includes a base plate 42.
The base plate 42 is placed on the upper surface portion
16 and supports the private part washing device 34, the
drying device 36, and the deodorizing device 38.
[0027] The functional unit 12 has the projecting portion
12a, which projects downward, at the center on the front
side of the functional unit 12. This projection unit is con-
stituted with a base recessed portion 42a of the base

plate 42, which is recessed downward, a tip portion of a
nozzle 34a of the private part washing device 34 housed
in the base recessed portion 42a, a warm air outlet 36a
of the drying device 36, a deodorizing suction opening
38a and a deodorizing discharge opening 38b of the de-
odorizing device 38, and a deodorizing cartridge 38c lo-
cated behind these components.
[0028] A groove 42c is formed roughly in the lateral
direction on the lower surface 42b of the base plate 42.
To the groove 42c, the elastic member 32 is fixed de-
tachably by, for example, a double-sided tape. The elas-
tic member 32 is formed of, for example, rubber. The
groove 42c is formed on the back side of (i.e., behind)
the front edge of the functional unit 12. Therefore, the
elastic member 32, which is fixed to the groove, is also
provided on the back side of the front edge of the func-
tional unit 12. In other words, the elastic member 32 is
provided so as not to project to the front side of the front
edge of the functional unit 12.
[0029] Figs. 6A and 6B are front views showing the
recessed portion 22 and the surroundings thereof. Figs.
7A and 7B are cross sectional views showing the re-
cessed portion 22 and the surroundings thereof. Figs. 6A
and 7A show a case where the functional unit 12 is at
the lowered position, and Figs. 6B and 7B show a case
where the functional unit 12 is at the raisedposition.
[0030] When the functional unit 12 is at the lowered
position, the projecting portion 12a thereof is located in-
side the recessed portion 22. More specifically, in the
present embodiment, when the functional unit 12 is at
the lowered position, the warm air outlet 36a of the drying
device 36, the deodorizing suction opening 38a and the
deodorizing discharge opening 38b of the deodorizing
device 38, and the deodorizing cartridge 38c are located
inside the recessed portion 22. Therefore, the lowered
position can also be considered as an entering position
where at least a portion of the functional unit 12 is located
inside the recessed portion 22.
[0031] On the other hand, when the functional unit 12
is at the raised position, not only the projecting portion
12a but also the entire functional unit 12 are located out-
side the recessed portion 22. In other words, the entirety
of the functional unit 12 is not located inside the recessed
portion 22. Therefore, the raised position can also be
considered as a retreating position where the entire func-
tional unit 12 is located outside the recessed portion 22.
[0032] As shown in Figs. 6A and 7A, when the func-
tional unit 12 is at the lowered position, the elastic mem-
ber 32 comes into contact with the first side surface 24
of the recessed portion 22 and a first side surface (right
side surface) 12b of the projecting portion 12a, which
faces the first side surface 24 in the lateral direction. In
the same way, the elastic member 32 comes into contact
with the second side surface 26 of the recessed portion
22 and a second side surface (left side surface) 12c of
the projecting portion 12a, which faces the second side
surface 26 in the lateral direction.
[0033] Further in the present embodiment, the elastic
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member 32 between the first side surface 24 of the re-
cessed portion 22 and the first side surface 12b of the
projecting portion 12a and the elastic member 32 be-
tween the second side surface 26 of the recessed portion
22 and the second side surface 12c of the projecting por-
tion 12a are continuous with each other passing through
a gap between the bottom surface 28 of the recessed
portion 22 and the lower surface 12d of the projecting
portion 12a, which face the bottom surface 28 in the ver-
tical direction. The elastic member 32 particularly comes
into contact with the bottom surface 28 of the recessed
portion 22 and the lower surface 12d of the projecting
portion 12a. In other words, the elastic member 32 is
provided so as to fill the gap between the projecting por-
tion 12a and the recessed portion 22 in the front view.
Further, in the present embodiment, the elastic member
32 extends to a portion of the upper surface portion 16
that is located outside the recessed portion 22 in the lat-
eral direction.
[0034] Further, the elastic member 32 is provided on
the back side of (i.e., behind) the front edge of the re-
cessed portion 22 (particularly the bottom surface 28)
when the functional unit 12 is at the lowered position. In
other words, the elastic member 32 is provided so as not
to project to the front side of the front edge of the bottom
surface 28.
[0035] According to the flush toilet 100 according to
the present embodiment explained above, the recessed
portion 22, which is recessed in the downward direction,
is formed on the rear side of the upper surface portion
16. This recessed portion 22 is recessed to be lower than
the upper surface portion 16 on the front and the side of
the toilet bowl 14 and houses a portion of the functional
unit 12. This allows the height of the flush toilet 100 to
be reduced. The functional unit 12 can be moved to the
retreating position where the entirety thereof is located
outside the recessed portion 22, and by moving the func-
tional unit 12 to the retreating position, a space for hand
insertion can be created between the functional unit 12
and the upper surface portion 16. The user can insert
his/her hand through this space to wipe the rear side of
the upper surface portion 16. In other words, according
to the flush toilet 100 according to the present embodi-
ment, a flush toilet that is easy to be cleaned while having
a relatively reduced height can be achieved.
[0036] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the recessed portion 22
houses a portion of each of the drying device 36 and the
deodorizing device 38. The recessed portion 22 particu-
larly houses a portion of each of the drying device 36 and
the deodorizing device 38, which are lined up in the lateral
direction having the private part washing device 34 in the
middle. In other words, the recessed portion 22 is formed
to be relatively large in the lateral direction (i.e., the hor-
izontal direction) . Therefore, the user can clean the re-
cessed portion 22 by inserting, for example, fingers hold-
ing a cleaning tool such as a cloth into the recessed por-
tion 22. In other words, the recessed portion 22 can be

cleaned with relative ease. Since a portion of the func-
tional unit 12 is housed in the recessed portion 22, which
is formed relatively large, the height of the flush toilet 100
can be reduced. Therefore, according to the flush toilet
100 according to the present embodiment, a flush toilet
that is easy to be cleaned while having a relatively re-
duced height can be achieved.
[0037] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the first side surface 24
and the second side surface 26 are inclined so as to
become closer to each other toward the lower side. Pref-
erably, the first side surface 24 and the second side sur-
face 26 are formed to form an angle of 45 degrees or
less with the bottom surface 28. Therefore, the user can
clean the inside of the recessed portion 22 with relative
ease by, for example, sliding a cleaning tool such as a
cloth, paper, or a brush inside the recessed portion 22 in
the lateral direction. More specifically, the inside of the
recessed portion 22 can be easily cleaned by wiping while
sliding a cloth or the like, for example, in the order of the
first side surface 24, the bottom surface 28, and the sec-
ond side surface 26 or in the order of the second side
surface 26, the bottom surface 28, and the first side sur-
face 24.
[0038] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the recessed portion 22
has the flat bottom surface 28. In general, the recessed
portion 22 having the flat bottom surface 28 becomes
relatively large in the horizontal direction. Therefore, as
described above, the user can clean the recessed portion
22 by inserting, for example, fingers holding a cleaning
tool such as a cloth into the recessed portion 22. In other
words, the recessed portion 22 can be cleaned with rel-
ative ease. Further, as described above, since a portion
of the functional unit 12 is housed in the recessed portion
22, which is formed relatively large, the height of the flush
toilet 100 can be reduced. Therefore, according to the
flush toilet 100 according to the present embodiment, a
flush toilet that is easy to be cleaned while having a rel-
atively reduced height can be achieved.
[0039] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the hollow portion 46
does not exist or is not present between the recessed
portion 22 and the toilet bowl 14. Therefore, since there
is not a hollow portion 46, the recessed portion 22 can
be formed deeply, and the height of the flush toilet 100
can be reduced even more.
[0040] Further, according to the flush toilet 100 accord-
ing to the present embodiment, a portion of the functional
unit 12 is housed in the recessed portion 22 formed on
the upper surface portion 16 of the toilet main unit 10,
and the portion of the functional unit 12 and the recessed
portion 22 come into contact with each other via the elas-
tic member 32. This allows the position of the functional
unit 12 in the lateral direction with respect to the toilet
main unit 10 to be aligned, and good appearance can
thus be ensured for the flush toilet 100. Particularly, even
when there are manufacturing errors in the toilet main
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unit 10 (particularly, the recessed portion 22) and the
functional unit 12, the position of the functional unit 12 in
the lateral direction with respect to the toilet main unit 10
can be aligned while absorbing the manufacturing errors
by the elastic member 32.
[0041] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the first side surface 24
and the second side surface 26 are inclined so as to
become closer to each other toward the lower side. When
assembling the functional unit 12 onto the flush toilet 100
or when lowering the functional unit 12, which has been
raised for cleaning, the functional unit 12 is placed at a
desired position with respect to the toilet main unit 10 in
a relatively smooth manner while being guided by the
first side surface 24 and the second side surface 26.
[0042] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the elastic member 32
extends through a gap where the functional unit 12 and
the recessed portion 22 face each other in the vertical
direction. In other words, the elastic member 32 is pro-
vided so as to fill the gap between the projecting portion
12a and the recessed portion 22 in the front view. This
allows the elastic member 32 to function as a seal so as
to prevent sewage water that has entered the recessed
portion 22 from the toilet bowl 14 from passing over the
elastic member 32 and flowing in toward the back side.
As a result, a portion of the recessed portion 22 that is
located on the back side of the elastic member 32, a
portion of the upper surface portion 16 that is located
behind the recessed portion 22, etc., can be prevented
from getting dirty.
[0043] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the first side surface 24
and the second side surface 26 are inclined with respect
to the bottom surface 28. If the first side surface 24 or
the second side surface 26 stands upright with respect
to the bottom surface 28, the elastic member 32 can rise
being separated from the recessed portion 22 at a part
connecting to the first side surface 24 and the bottom
surface 28 and at a part connecting to the second side
surface 26 and the bottom surface 28, and a gap can be
created between the projecting portion 12a and the re-
cessed portion 22 in the front view. Meanwhile, in the
flush toilet 100 according to the present embodiment,
since the first side surface 24 and the second side surface
26 are inclined with respect to the bottom surface 28 as
described above, the elastic member 32 can extend
along the recessed portion 22 in such a manner the elas-
tic member 32 does not rise at the connecting parts.
[0044] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the back surface 30 of
the recessed portion 22 is formed to form an angle of 45
degrees to 90 degrees with the horizontal plane. There-
by, sewage water that has entered the recessed portion
22 from the toilet bowl 14 can be prevented from passing
over the back surface 30 and flowing in toward the back
side. As a result, a portion of the upper surface portion
16 that is located behind the recessed portion 22, etc.,

can be prevented from getting dirty.
[0045] Further, according to the flush toilet 100 accord-
ing to the present embodiment, the elastic member 32 is
provided on the back side of the front edge of the func-
tional unit 12. Thereby, it becomes difficult for the elastic
member 32 to be visually recognized by the user, and
the good appearance of the flush toilet 100 can thus be
ensured. Further, according to the flush toilet 100 accord-
ing to the present embodiment, the elastic member 32 is
provided on the back side of the front edge of the bottom
surface 28 of the recessed portion 22. This prevents the
elastic member 32 from becoming dirty with sewage wa-
ter, etc., splattered from the toilet bowl 14.

(Second embodiment)

[0046] Fig. 8 is a perspective view showing a flush toilet
100 according to a second embodiment. Fig. 8 corre-
sponds to Fig. 1A. The flush toilet 100 is provided with a
toilet main unit 10 and a functional unit 12. The toilet main
unit 10 includes a toilet bowl 14, an upper surface portion
16, a toilet drainage channel (not shown), and an outer
circumferential wall portion 20. In the present embodi-
ment, the flush toilet 100 does not have a cover 13. In-
stead, the outer circumferential wall portion 20 covers
from front to back and from side to side so as to ensure
the design of the flush toilet 100.
[0047] Fig. 9 is a perspective view showing the toilet
main unit 10 of Fig. 8. Fig. 9 corresponds to Fig. 3. On
the rear side of the upper surface portion 16, a horizon-
tally-long recessed portion 22, which is recessed in the
downward direction, is formed. In the present embodi-
ment, the recessed portion 22 is formed in a groove
shape that is continuous in a range from the back end
edge of the opening portion 40 to the back end edge of
the upper surface portion 16. In other words, the recessed
portion 22 is formed in a notch shape where the front and
the back thereof are open (i.e., does not have the front
surface and the back surface) . A base plate 42 is housed
in the recessed portion 22 such that the entire base plate
42 is located below the upper surface portion 16.
[0048] According to the flush toilet 100 according to
the present embodiment explained above, operations
and effects are achieved that are similar to those
achieved by the flush toilet 100 according to the first em-
bodiment. In addition, according to the flush toilet 100
according to the present embodiment, the entire base
plate 42 is located below the upper surface portion 16,
in other words, the functional unit 12 as a whole is lowered
in the downward direction. This allows not only the height
of the functional unit with respect to the upper surface
portion 16 but also the height of the flush toilet 100 to be
reduced.
[0049] Above is an explanation for a flush toilet accord-
ing to the embodiments. These embodiments are intend-
ed to be illustrative only, and it will be obvious to those
skilled in the art that various modifications to constituting
elements could be developed and that such modifications
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are also within the scope of the present invention.

(First exemplary variation)

[0050] In the embodiments, an explanation has been
given regarding a case where the elastic member 32 be-
tween the first side surface 24 of the recessed portion 22
and the first side surface 12b of the projecting portion
12a and the elastic member 32 between the second side
surface 26 of the recessed portion 22 and the second
side surface 12c of the projecting portion 12a are contin-
uous with each other. However, this is non-limiting. An
elastic member 32 needs to be provided at least in a gap
between the first side surface 24 of the recessed portion
22 and the first side surface 12b of the projecting portion
12a and in a gap between the second side surface 26 of
the recessed portion 22 and the second side surface 12c
of the projecting portion 12a, and the elastic member 32
does not need to be continuous. In other words, an elastic
member 32 does not need to exist between the bottom
surface 28 of the recessed portion 22 and the lower sur-
face 12d of the projecting portion 12a.

(Second exemplary variation)

[0051] In the embodiments, an explanation has been
given regarding a case where the functional unit 12 in-
cludes the private part washing device 34, the drying de-
vice 36, and the deodorizing device 38. However, this is
non-limiting. The functional unit 12 needs to include at
least two devices each offering a function that is different
from a function for washing the toilet bowl 14, and at least
a portion of each of the two devices needs to be located
inside the recessed portion 22 when the functional unit
12 is at the entering position (the lowered position). For
example, the functional unit 12 needs to include at least
two devices out of a private part washing device 34, a
drying device 36, a deodorizing device 38, a toilet seat
heating device for warming up a toilet seat, and an indoor
heating device for warming up a toilet room, and at least
a portion of each of the two devices needs to be located
inside the recessed portion 22.

(Third exemplary variation)

[0052] In the embodiments, an explanation has been
given regarding a case where the groove 42c to which
the elastic member 32 is to be fixed is formed on the
lower surface 42b of the base plate 42 of the functional
unit 12. However, this is non-limiting. The position at
which the elastic member 32 is to be fixed needs to be
known. For example, a sticker showing the position at
which the elastic member 32 is to be fixed may be put
on the lower surface 42b of the base plate 42, or a mark
showing the position at which the elastic member 32 is
to be fixed may be painted.
[0053] Instead of the base plate 42 or in addition to the
base plate 42, on the upper surface portion 16, a groove

to which the elastic member 32 is to be fixed may be
formed, a sticker showing the position for mounting may
be put, or a mark showing the position for mounting may
be painted. In this case, the elastic member 32 may be
fixed to the upper surface portion 16.
[0054] The elastic member 32 does not need to be fixed
to either of the functional unit and the upper surface por-
tion 16. In this case, the elastic member 32 may be held
being sandwiched between the functional unit 12 and the
upper surface portion 16.

(Fourth exemplary variation)

[0055] In the embodiments, an explanation has been
given regarding a case where, by the moving up and
down of the functional unit 12, the entering position where
at least a portion of the functional unit 12 is located inside
the recessed portion 22 and the retreating position where
the entire functional unit 12 is located outside the re-
cessed portion 22 are moved. However, this is non-lim-
iting. The functional unit 12 only needs to be able to move
between the entering position where at least a portion of
the functional unit 12 is located inside the recessed por-
tion 22 and the retreating position where the entire func-
tional unit 12 is located outside the recessed portion 22.
For example, the rear side of the functional unit 12 may
be rotatably supported by a supporting shaft that extends
in the lateral direction. In this case, by rotating the func-
tional unit 12 in such a manner that the front side of the
functional unit 12 is lifted, the entire functional unit 12
maybe moved to the retreating position located outside
the recessed portion 22.

(Fifth exemplary variation)

[0056] In the embodiments, an explanation has been
given stating that the length of the bottom surface 28 of
the recessed portion 22 in the lateral direction may be
longer than the width of the toilet drainage channel 18 in
the lateral direction or may be longer than half the max-
imum width of the opening portion 40 in the lateral direc-
tion. However, this is non-limiting. The length of the re-
cessed portion 22 in the lateral direction (i.e., the maxi-
mum width of the upper end edge of the recessed portion
22 in the lateral direction) may be longer than the width
of the toilet drainage channel 18 in the lateral direction.
Alternatively, the length of the recessed portion 22 in the
lateral direction may be longer than half the maximum
width of the opening portion 40 in the lateral direction.

(Sixth exemplary variation)

[0057] In the embodiments, an explanation has been
given regarding a case where the elastic member 32 is
provided at the recessed portion 22 and the portion of
the upper surface portion 16 that is located outside the
recessed portion 22 in the lateral direction. However, this
is non-limiting. Fig. 10 is a front view showing a recessed
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portion 22 of a toilet main unit of a flush toilet according
to an exemplary variation and the surroundings thereof.
Fig. 10 corresponds to Fig. 6B. In the present exemplary
variation, an elastic member 32 is provided only at a part
that corresponds to the upper surface portion 16 located
outside the recessed portion 22 in the lateral direction.
In other words, the elastic member 32 is not provided at
a part that corresponds to the recessed portion 22. In this
case, sewage water and the like from the toilet bowl 14
are prevented from flowing toward the back side by the
back surface 30 in the recessed portion 22, and sewage
water and the like from the toilet bowl 14 are prevented
from flowing toward the back side by the elastic member
32 at the portion of the upper surface portion 16 located
outside the recessed portion in the lateral direction. Ac-
cording to the present exemplary variation, an elastic
member 32 does not need to be provided in the recessed
portion 22, and the number of elastic members 32 can
thus be reduced.

(Seventh exemplary variation)

[0058] In the embodiments, an explanation has been
given regarding a case where the recessed portion 22
has a reverse trapezoidal shape in the front view. How-
ever, this is non-limiting. The recessed portion 22 may
have a U shape, a V shape, an arc shape, or another
shape in the front view. In other words, the first side sur-
face 24 and the second side surface 26 may be formed
in a curved shape. Further, the first side surface 24 and
the second side surface 26 of the recessed portion 22
may be a portion of a single continuous surface. Alter-
natively, the first side surface 24 and the second side
surface 26 may form a single continuous surface. Also,
the recessed portion 22 may have a shape where one or
a plurality of recessed portions are formed inside the re-
cessed portion 22. In other words, at least one of the first
side surface 24 and the second side surface 26 of the
recessed portion 22 may have one or a plurality of step
portions.
[0059] Described above is an explanation of the
present invention based on the several embodiments.
These embodiments are intended to be illustrative only,
and it will be obvious to those skilled in the art that various
modifications and changes can be developed within the
scope of the claims of the present invention and that such
modifications and changes are also within the scope of
the claims of the present invention. Therefore, the de-
scriptions and figures in the specification should be treat-
ed demonstratively instead of being treated in a limited
manner.
[0060] Based on the above descriptions, the following
invention is recognized. A flush toilet according to one
embodiment of the present invention is provided with: a
toilet main unit having a toilet bowl and an upper surface
portion on which a recessed portion is formed; and a
functional unit that is provided on the rear side of the toilet
bowl and offers a function different from a function for

washing the toilet bowl. The functional unit is able to move
between an entering position where at least a portion of
the functional unit is located inside the recessed portion
and a retreating position where the entire functional unit
is located outside the recessed portion. According to this
embodiment, a space for hand insertion can be created
between the functional unit and the upper surface portion.
A user can insert his/her hand through this space to wipe
the rear side of the upper side portion. In other words,
according to this embodiment, a flush toilet that is easy
to be cleaned while having a relatively reduced height
can be achieved.
[0061] The functional unit may include a first device
and a second device each offering a function that is dif-
ferent from the function for washing the toilet bowl. At
least a portion of each of the first device and the second
device may be able to move between an entering position
where the portion is located inside the recessed portion
and a retreating position where the entire devices are
located outside the recessed portion. According to this
embodiment, the recessed portion is formed to have a
size large enough to house at least a portion of each of
the first device and the second device. In other words,
the recessed portion 22 is formed to be relatively large.
Therefore, the user is able to clean the recessed portion
22 with relative ease. Since a portion of the functional
unit is housed in the recessed portion 22, which is formed
relatively large, the height of the flush toilet can be re-
duced. In other words, according to this embodiment, a
flush toilet that is easy to be cleaned while having a rel-
atively reduced height can be achieved.
[0062] The first device and the second device may be
lined up in the lateral direction. According to this embod-
iment, since the recessed portion 22 is formed to be rel-
atively large in the lateral direction (i.e., the horizontal
direction), the user is able to clean the recessed portion
more easily.
[0063] The recessed portion may have a flat bottom
surface. In general, the recessed portion having a flat
bottom surface becomes large in the horizontal direction.
Therefore, according to this embodiment, since the re-
cessed portion is formed to be relatively large in the lat-
eral direction, the user is able to clean the recessed por-
tion 22 more easily.
[0064] The bottom surface may be a flat surface whose
length in the lateral direction is longer than the length in
the depth direction.
[0065] The recessed portion may have two side sur-
faces that are inclined so as to become closer to each
other toward the lower side. Each of the two side surfaces
may form an angle of 45 degrees or less with the hori-
zontal plane. The two inclined surfaces include a flat in-
clined surface, a curved inclined surface, and the like.
Each of the "two inclined surfaces" may be a portion of
a single continuous surface. Alternatively, the "two in-
clined surfaces" may form a single continuous surface.
According to this embodiment, the inside of the recessed
portion 22 can be cleaned with relative ease by, for ex-
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ample, sliding a cleaning tool inside the recessed portion
22 in the lateral direction.
[0066] The recessed portion may have a back surface
that forms an angle of 45 degrees or more with the hor-
izontal plane . According to this embodiment, sewage
water and the like that have entered the recessed portion
from the toilet bowl can be prevented from passing over
the back surface and flowing in toward the back side. As
a result, a portion of the upper surface portion that is
located behind the recessed portion, etc., can be pre-
vented from getting dirty.
[0067] The recessed portion may be a notch shape
recessed portion whose front and back are open.
[0068] The first device and the second device may be
any two devices out of the following: a private part wash-
ing device; a drying device; a deodorizing device; a toilet
seat heating device; and an indoor heating device.
[0069] The upper surface portion may include a hollow
portion inside the upper surface portion. The hollow por-
tion does not exist between the recessed portion and the
toilet bowl. According to this embodiment, since there is
no hollow portion, the recessed portion can be formed
deeply, and the height of the flush toilet can be reduced
even more.

[DESCRIPTION OF THE REFERENCE NUMERALS]

[0070] 10 toilet main unit, 12 functional unit, 14
toilet bowl, 16 upper surface portion, 16b upper surface,
22 recessed portion, 28 bottom surface, 32
elastic member, 100 flush toilet

[INDUSTRIAL APPLICABILITY]

[0071] The present invention relates to flush toilets and
particularly to flush toilets provided with a functional unit.

Claims

1. A flush toilet comprising:

a toilet main unit that has a toilet bowl and an
upper surface portion on which a recessed por-
tion is formed; and
a functional unit that is provided on the rear side
of the toilet bowl and offers a function different
from a function for washing the toilet bowl,
wherein the functional unit is able to move be-
tween an entering position where at least a por-
tion of the functional unit is located inside the
recessed portion and a retreating position where
the entire functional unit is located outside the
recessed portion.

2. The flush toilet according to claim 1,
wherein the functional unit includes a first device and
a second device each offering a function that is dif-

ferent from the function for washing the toilet bowl,
and
wherein at least a portion of each of the first device
and the second device is able to move between an
entering position where the portion is located inside
the recessed portion and a retreating position where
the entire devices are located outside the recessed
portion.

3. The flush toilet according to claim 2, wherein the first
device and the second device are lined up in the
lateral direction.

4. The flush toilet according to any one of claims 1
through 3, wherein the recessed portion has a flat
bottom surface.

5. The flush toilet according to claim 4, wherein the bot-
tom surface is a flat surface whose length in the lat-
eral direction is longer than the length in the depth
direction.

6. The flush toilet according to any one of claims 1
through 5,
wherein the recessed portion has two side surfaces
that are inclined so as to become closer to each other
toward the lower side, and
wherein each of the two side surfaces forms an angle
of 45 degrees or less with the horizontal plane.

7. The flush toilet according to any one of claims 1
through 6, wherein the recessed portion has a back
surface that forms an angle of 45 degrees or more
with the horizontal plane.

8. The flush toilet according to any one of claims 1
through 6, wherein the recessed portion is a notch
shape recessed portion whose front and back are
open.

9. The flush toilet according to claim 2 or 3, wherein
the first device and the second device are any two
devices out of the following: a private part washing
device; a drying device; a deodorizing device; a toilet
seat heating device; and an indoor heating device.

10. The flush toilet according to any one of claims 1
through 9,
wherein the upper surface portion includes a hollow
portion inside the upper surface portion, and
wherein the hollow portion does not exist between
the recessed portion and the toilet bowl.
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